SUMMARY A left-sided interposition graft (modified Blalock-Taussig anastomosis) was constructed with polytetrafluoroethylene in a three month old child with tetralogy of Fallot. This shunt thrombosed and a replacement shunt became the site of chronic Pseudomonas infection. The second anastomosis was excised and a third interposition graft was inserted on the right side because the anatomy was unsuitable for a classical Blalock-Taussig shunt. The patient died when he was 12 months old, after signs of infection and shunt occlusion had developed. At necropsy the acutely thrombosed right sided shunt was found to be the site of Candida albicans infection. Gallium and labelled white cell scans, computed tomography, and ultrasound scans had all failed to identify the sites of infection, which were only confirmed at operation or necropsy. 
Subclavian to pulmonary artery shunts constructed from interposed grafts of polytetrafluoroethylene have been widely used since the introduction of this material to vascular surgery.' Such shunts are easy to construct and take down, they are less likely to distort the pulmonary arteries, they preserve flow to the subclavian artery (avoiding ischaemia of the arms), and they can provide adequate blood flow to both lungs.23 Early thrombosis, particularly in neonates, is less common after this shunt procedure than after a classic Blalock-Taussig shunt. 3 Complications reported after the modified Blalock shunt include excessive pulmonary blood flow,4 seroma formation,5 and false aneurysm. 6 We describe an infant, who probably had an immunological disorder, in whom successive shunts became infected with different organisms. These infections eventually led to his death. in lung sections. There was no evidence of bronchopneumonia and in the lungs stains for Candida and other micro-organisms were negative.
Discussion
The modified graft constructed from polytetrafluoroethylene effectively palliates children with congenital heart disease who have reduced pulmonary blood flow and, although it offers advantages over the classic Blalock-Taussig anastomosis, complications occasionally occur. Formation of false aneurysms in patients with polytetrafluoroethylene grafts was reported and ascribed to infection. Monarrez et al attempted to excise a shunt that was presumed to be infected and in which detachment of the proximal end had resulted in pseudoaneurysm formation.6 The patient died of uncontrollable blood loss. The shunt was occluded by a sterile thrombus.
No mention was made of the results of bacterial culture of the graft. Opie et al described five patients with polytetrafluoroethylene grafts in whom ipsilateral pneumonia developed within six months of operation.4 In two patients with positive blood cultures, aneurysms developed that were associated with the shunt. In neither case, however, were results of bacterial culture of the shunt given.
Confirmation of an infection affecting a prosthetic shunt may be difficult. In the present case none of the investigations designed to find the site of chronic infection pointed to either of the last two shunts. Eventually only surgery to resect the shunt and subsequent direct bacteriological culture proved that the left Impra graft was indeed infected. Proof of sepsis in the right Impra graft was only obtained at necropsy. In view of this experience, we agree with others46 that the occurrence of repeated episodes of septicaemia, late shunt thrombosis, and the development of aneurysms related to the shunt are all strong indicators of graft sepsis. Definitive treatment should not be delayed because diagnostic investigations are negative. Mediastinal enlargement on the chest radiograph is more likely to be caused by haematoma or seroma' than pseudoaneurysm secondary to shunt infection. In the presence of other suspicious features, however, angiography should be performed to identify the cause. 6 We do not know whether the repeated infections 290 Carvalho, Belcher, Knight and graft sepsis were a result of a primary immune deficiency affecting neutrophil and complement dependent mechanisms, or whether the abnormal results of immunological function were secondary to chronic infection caused by deep-seated graft sepsis (with continual seeding of the blood stream) and recurrent pneumonia. We were not able to perform immunological tests when he was clinically well.
The management of shunt infection may be difficult. When a pseudoaneurysm is present there will be torrential bleeding at the time of excision.6 Because prosthetic material used either to create another shunt or to correct the intracardiac anomaly may be contaminated the use of the classic BlalockTaussig or even Waterston shunt may be preferred. Bovine pericardium sterilised with antibiotic may be better than synthetic cloth for the closure of ventricular or atrial septal defects or both. A complete course of the appropriate intravenous antibiotics should be given when any infection is diagnosed soon after construction of a prosthetic shunt. If the same organism is repeatedly isolated after the end of antibiotic treatment, a shunt infection must be presumed to exist and the septic graft should be removed without delay. It can be disastrous to wait for the results of expensive and complicated tests whose sensitivity and specificity for diagnosing shunt infection are unknown.
